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cathepsins and acid phosphatase [1] .
Bone remodeling means formation of organized structure of bone to allow the adaptation to biomechanical forces to keep bone integrity. It helps also maintaining calcium and phosphate homeostasis [2] . Peak bone mass is reached at the age 25. Mostly, five years remodeling balance occurs which means that bone resorption is balanced by bone formation. After this period continuous loss of bone mass begins, where bone resorption predominates over bone formation, this loss is about 0,5 % per year [3] .
Osteoporosis is reduction of bone mass and decrease of bone strength resulting in bone fragility and fracture. It is diagnosed by bone mineral density (BMD) at the hip and/or the spine at least 2.5 standard deviations below in comparison with the bone mass of young healthy adults as determined by dual-energy X-ray absorptiometry (DXA) .Osteoporosis does not have symptoms and evidence till fracture occurs.
Early diagnosis of osteoporosis is important for effective therapy and for diagnosing patients with fracture risk [3] .
Glucocorticoids (GC) are therapeutic agents used for their potent anti-inflammatory and immunosuppressive activities [4] . The prevalence of GC use made Glucocorticoid induced osteoporosis (GIO) an important form of secondary osteoporosis [5] . Rapid loss of bone integrity is present in the early phase of glucocorticoid treatment due to decreased bone formation leading to the fracture risk. However, resorption occurs later in the course of treatment resulting in a condition characterized by chronic decrease in bone turnover [6] .
Calcuim, phosphates and hormones influencing bone metabolism (parathormone, calcitonin, and vitamin D) can be laboratory markers of bone metabolism. There are also specific markers of bone metabolism. Bonespecific alkaline phosphatase (ALP) which is an important marker for differentiation of osteoblast; its serum level of activity reflects the extent of calcification [7] . Added to bone specific marker, several molecules have a role in matrix formation, calcium deposition and mesenchymal to osteoblastic differentiation. These molecules At the end of the study rats were anaethesized by ether and sacrificed. Blood was collected from the aorta for serum alkaline phosphatase, total calcium and phosphate. The tibias were removed and dissected from each animal, one tibia from each rat was stored in 5 ml of 10% EDTA in RNAlater (Ambion )at -20°c for gene expression of RANKL and OPG by real-time polymerase chain reaction RT-PCR) [16] and the other tibia was fixed in formaldehyde for histological assessment.
Gene expression studies:
Total RNA was extracted from 20 mg bone tissue after lysis and homogenization, using a 
Biochemical studies:
After blood withdrawal, each sample was centrifuged at4°C for 15 min at 3000 rpm, serum was collected and storedat-20°C.Serum alkaline phosphatase(ALP) was measured using pnitrophenylphosphate as the substrate [19] .Total calcium and acid phosphate concentration in serum were determined by spectrophotometery using commercially available test kit ( (BioMerieux) [20].
Histological and morphometric studies:
Tibias were fixed in 10% formaldehyde, decalcified in 10% EDTA, dehydrated, embedded in paraffin, sectioned at 3-5 µm, and stained with hematoxylin and eosin (H&E) [21] .Digital images from H&E stained sections were obtained using a digital camera (Olympus DP20) connected to microscope (Olympus BX41). Images were taken at magnification of (100 X) and (400 X). The bone trabecular thickness was determined using images at magnification of (100 X). Measurements were expressed in the form of length in (µm) using NIH ImageJ (v1.49) software.
Statistical analysis:
Data were expressed as mean ± standard deviation (SD). Statistical analyses were performed with IBM SPSS statistics, version 23.0 (IBM Inc.). The results were analyzed by one-way analysis of variance (ANOVA) followed by a posttest for multiple comparisons and p-value ≤ 0.05 was defined to be statistically significant. Comparing the bone trabecular thickness of the three treated groups; Groups A, D and AD, to the control group, revealed that their measurements were less than that of the control group but only group A showed a significant difference. (Table 1) . 
Results

Gene expression of OPG
Conclusion:
We have 
